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(54) Power supply 

(57) A high availability DC power supply (30) with 
isolated inputs comprises a first diode (36) having a first 
diode output and a second diode (38) having a second 
diode output, the diodes receiving isolated inputs from 
respective power source inputs (42, 50) via respective 



isolating transformers (44, 52). An output power bus 
(40) defined by the first diode output coupled to the sec- 
ond diode output is provided. The output power bus is 
still available to supply power upon the loss of the first 
isolated direct current power supply (32) or the loss of 
the second isolated direct current power supply (34). 
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Description 

[0001] The present invention generally relates to a 
power supply, and more particularly, to a high availability 
DC power supply with multiple isolated inputs coupled 
to a common DC output power bus, wherein upon loss 
of one or more isolated inputs, the DC output power bus 
is still available to supply power. 
[0002] Businesses rety on a network of critical sys- 
tems (e.g., computer and telephone systems) for eve- 
ryday operation. Such systems are commonly utilized 
for storing and accessing information, communication, 
or manufacturing purposes. Most of these critical sys- 
tems require a constant supply of direct current (DC) 
power to operate. Loss of power provided by a DC pow- 
er supply to a critical system may result in failure of a 
business to be able to perform day to day operations. 
[0003] A DC power supply receives a power input 
from an alternating current (AC) or DC power source, 
and provides a DC power output at a voltage required 
by the critical system. DC power supplies are designed 
to be capable of receiving powerfrom multiple AC or DC 
sources in order to increase reliability by maintaining a 
constant supply of power. Such systems often require 
complex control or switching schemes in order to switch 
from one power source to another if one of the power 
sources is unavailable (e.g., due to a power failure). Of- 
ten times the switching and control systems are very 
costly and/or very complex to operate. 
[0004] One known DC power supply is capable of re- 
ceiving multiple AC power inputs. The independent 
sources of power may have grounds which are not at 
the same potential, and as such, must be maintained in 
isolation from each other. The DC power supply includes 
a transformer for each separate AC power input, and 
control technology on both the primary and secondary 
side of each transformer. Complex isolation technology 
is provided on the secondary side of the transformer in 
order to maintain isolation of the separate power supply 
inputs. The duplication of technology on both the prima- 
ry and secondary side of each transformer may result 
in a costly and complex DC power supply system. 
[0005] The present invention is a high availability DC 
power supply with isolated inputs and a common DC 
output power bus. The isolated inputs can be coupled 
to independent AC and DC power sources wherein the 
output power bus is still available to supply power upon 
the loss of one or more of the input power sources. 
[0006] In one embodiment, the present invention pro- 
vides a high availability power supply. The power supply 
includes a first diode having a first diode output, and a 
second diode having a second diode output. A first iso- 
lated direct current power supply is coupled to the first 
diode. A second isolated direct current power supply is 
coupled to the second diode. An output power bus is 
defined by the first diode output coupled to the second 
diode output, wherein the output power bus is still avail- 
able to supply power upon the loss of the first isolated 



direct current power supply or the loss of the second 
isolated direct current power supply. 
[0007] In one aspect, the first isolated direct current 
power supply includes a first isolating transformer hav- 

5 ing a first direct current power source input. The second 
isolated direct current power supply Includes a second 
isolating transformer having a second direct current 
power source input. The second direct current power 
source input is different from the first direct current pow- 

10 er source input. In one aspect, the first isolating trans- 
former is an isolating fly-back transformer. The first di- 
rect current power source input includes an alternating 
current power source input coupled to an AC to DC con- 
verter. 

15 [0008] In one aspect, the first isolated direct current 
power supply is a voltage regulated power supply and 
the second isolated direct current power supply is a volt- 
age regulated power supply. The power supply may fur- 
ther include a first feedback control loop coupled to the 
first isolated current power supply and a second feed- 
back control loop coupled to the second isolated direct 
current power supply for maintaining a desired voltage 
at the output power bus. 

[0009] In one aspect, the power supply includes a 
power factor correction system coupled to the first feed- 
back control loop. The first diode is a high speed, fast 
recovery diode of appropriate voltage and rating. 
[0010] In another embodiment, the present invention 
provides a high availability power supply. The high avail- 
ability power supply includes a first diode having a first 
diode output. A second diode is provided having a sec- 
ond diode output. A first isolated direct current power 
supply is provided including a first isolating transformer 
coupled to the first diode. A second isolated direct cur- 
rent power supply is provided including a second isolat- 
ing transformer coupled to the second diode. An output 
power bus is provided defined by the first diode output 
coupled to the second diode output. The output power 
bus maintains its availability to supply power upon the 
loss of the first isolated direct current power supply with 
the iose of the second isolated direct current power sup- 
ply. 

[0011] In one aspect, a first feedback control loop is 
coupled to the first isolated direct current power supply 
and a second feedback control loop is coupled to the 
second isolated direct current power supply for main- 
taining a desired voltage at the output power bus. A pow- 
er factor correction system is coupled to the first feed- 
back control loop. 

[0012] In one aspect, the first isolating transformer is 
an isolating fly-back transformer. The first direct current 
power supply includes an alternating current power 
source coupled to an AC to DC converter. A voltage reg- 
ulation control system is coupled to the first isolated di- 
rect current power supply. A first feedback control loop 
is coupled to the voltage regulation control system. A 
power factor correction system is coupled to the first iso- 
lated direct current power supply. 
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[0013] In one aspect, the first diode is a high speed, 
fast recovery diode and the second diode is a high 
speed, fast recovery diode. 

[0014] Figure 1 is a block diagram illustrating one ex- 
emplary embodiment of a high availability DC power 
supply in accordance with the present invention. 
[0015] Figure 2 is a block diagram illustrating another 
exemplary embodiment of a high availability DC power 
supply in accordance with the present invention. 
[0016] Figure 3 is an electrical diagram illustrating an- 
other exemplary embodiment of a high availability DC 
power supply in accordance with the present invention. 
[0017] In the following detailed description of the pre- 
ferred embodiments, reference is made to the accom- 
panying drawings which form a part hereof, and in which 
is shown by way of illustration specific embodiments in 
which the invention may be practiced. It is to be under- 
stood that other embodiments may be utilized and struc- 
tural or logical changes may be made without departing 
from the scope of the present invention. The following 
detailed description, therefore, is not to be taken in a 
limiting sense, and the scope of the present invention is 
defined by the appended claims. 
[0018] In Figure 1, a high availability DC power supply 
in accordance with the present invention is generally 
shown at 30, The high availability DC power supply 30 
allows multiple independent power sources (AC or DC) 
to be connected to a common DC output power bus. The 
DC output power bus is available to provide an uninter- 
rupted supply of power to critical systems (e.g., compu- 
ter or telephone) upon the loss of one or more power 
sources. The DC power supply operates to isolate the 
independent power sources from each other, having a 
summed output through one-way switch mechanisms or 
diodes. As such, complex switching circuits are not re- 
quired to maintain an uninterrupted power supply at the 
DC output power bus. 

[001 9] The present invention allows for high availabil- 
ity to be achieved using multiple power sources, wheth- 
er they are from a utility, battery source, generator 
source or other power source. The present invention 
minimizes costs and increases reliability through re- 
duced parts count. Further, the present invention mini- 
mizes physical size requirements of a high availability 
power system. 

[0020] In one embodiment, high availability DC power 
supply 30 includes a first isolated DC power supply 32 
and a second isolated DC power supply 34. The first 
isolated DC power supply 32 includes a first diode 36 
and the second isolated DC power supply includes a 
second diode 38, coupled together at DC output power 
bus 40. The first isolated DC power supply 32 and sec- 
ond isolated DC power supply 34 provide a summed 
output to DC output power bus 40 through the first diode 
36 and second diode 38, respectively. In particular, the 
first isolated DC power supply 32 includes a first power 
source input 42 coupled to a first isolating transformer 
44, indicated at 46. First isolating transformer 44 in- 



cludes an isolated output 48 to first diode 36. Similarly, 
second isolated DC power supply 34 includes second 
power source input 50 coupled to second isolating trans- 
former 52, indicated at 54. Second isolating transformer 
s 52 provides an isolated output 56 to second diode 38. 
The output 58 of first diode 36 and the output 60 of sec- 
ond diode 38 are provided to (i.e., summed at) DC out- 
put power bus 40. 

[0021] First power source input 42 is independent 

10 from second power source input 50, and may be refer- 
enced to different power grids. First power source input 
42 can be an AC or DC power source. For example, sec- 
ond power source input 50 can be an AC power source 
having a different phase than first power source input 

15 42 or can also be a DC power source input (e.g., from 
a DC generator or battery). Since first power source in- 
put 42 is isolated from second power source input 50 
via first isolating transformer 44 and second isolating 
transformer 52, the power sources 42, 50 may have 

so grounds at different potentials while being coupled to a 
common DC output power bus 40. 
[0022] In operation, first power source input 42 is pro- 
vided to first isolating transformer 44 to provide an iso- 
lated output 48 to DC output power bus 40 via first diode 

25 36. Similarly, second power source input 50 is provided 
to second isolating transformer 52 to provide an isolated 
output 56 to DC output power bus 40 via second diode 
38. First isolating transformer 44 and second isolating 
transformer 52 operate to isolate the power supply in- 

30 puts and transform the voltage (e.g., step-up or step- 
down) to the desired voltage level of DC output power 
bus 40 (e.g., a 400 volt or 200 volt DC power bus or 
other appropriate voltages). The DC output power bus 
40 is still available to supply power upon loss of either 

35 the first isolated DC power supply 32 or the second iso- 
lated DC power supply 34. Isolated output 48 and iso- 
lated output 56 are summed at DC output power bus 40. 
Since isolated output 48 and isolated output 56 are cou- 
pled to DC output power bus 40 via first diode 36 and 

40 second diode 38, additional complex switching systems 
are not required to provide an uninterrupted DC output 
power supply 40 upon the loss of either the first power 
source input 42 or the second power source input 50. 
Due to the isolated outputs 48 and 56, complex control 

45 circuitry is not required on the secondary of isolating 
transformer 44 and isolating transformer 52 in order to 
coupled them to a common DC output power bus. 
[0023] First diode 36 and second diode 38 also func- 
tion to isolate the first isolated DC power supply 32 from 

so the second isolated DC power supply 34 upon loss of 
either power supply. First diode 36 and second diode 38 
operate as one directional switching devices, and only 
allow powerflow in a single direction to DC output power 
bus 40. For example, upon loss of first power source 

55 input 42 power will no longer flow to DC output power 
bus 40 via first diode 36. Further, since first diode 36 
only allows power to flow in a single direction, first diode 
36 operates to isolate the first isolated DC power supply 
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32 from power flowing on the DC output power bus. First 
diode 36 does not allow power to flow in an opposite 
direction, backfeeding the first isolated DC power supply 
32 and avoiding a possibly dangerous condition should 
power be allowed to backfeed with the loss of the first 
power source input 42. First diode 36 and second diode 
38 allow for an immediate transition from two power 
sources to one power source with no delay and with no 
other electronics or complex switching and control re- 
quired 

[0024] In Figure 2, one exemplary embodiment of 
high availability DC power supply 30 in accordance with 
the present invention is generally shown. High availabil- 
ity DC power supply 30 includes first power source input 
42, second power source input 50, and third power 
source input 70. In the exemplary embodiment shown, 
first power source input 42 is an AC power source, sec- 
ond power source input 50 is an AC power source, and 
third power source input 70 is a DC power source. Upon 
the loss of first power source input 42, second power 
source input 50, or third power source input 70, output 
power is maintained at DC output power bus 40. 
[0025] First isolated power supply 32 includes AC to 
DC converter 72 and power factor correction (PFC) and 
control 74. First power source input 42 is provided to AC 
to DC converter 72 for converting the AC input voltage 
to a DC output voltage. The DC output signal 80 of AC 
to DC converter 72 is provided to isolating transformer 
44. PFC and control 74 is provided for power factor cor- 
rection and monitoring control characteristics of the first 
isolated DC power supply 32. PFC and control 74 is pro- 
vided with control power via an auxiliary winding in iso- 
lating transformer 44, indicated at 82. Power factor cor- 
rection output is indicated at 84. 
[0026] PFC and control 74 may include a voltage reg- 
ulation mechanism for regulating the output voltage to 
DC output power bus 40. An output feedback signal 86 
is provided to PFC and control 74. In response to the 
output feedback signal 86, the PFC and control 74 reg- 
ulates the voltage output via isolating transformer 44, 
indicated at 88. 

[0027] Similarly, second isolated DC power supply 34 
includes AC to DC converter 76 and PFC and control 
78. Second power source input 50 is provided to AC to 
DC converter 76 for converting the AC input voltage to 
a DC output voltage. The DC output signal 90 of AC to 
DC converter 76 is provided to isolating transformer 52. 
PFC and control 78 is provided for power factor correc- 
tion and monitoring control characteristics of the second 
isolated DC power supply 34. PFC and control 78 is 
powered via an auxiliary winding in isolating transformer 
52, indicated at 98. Power factor correction output is in- 
dicated at 94. 

[0028] PFC and control 78 may include a voltage reg- 
ulation mechanism for regulating the output voltage to 
DC output power bus 40. An output feedback signal 96 
is provided to PFC and control 78. In response to the 
output feedback signal 96, the PFC and control 78 reg- 



ulates the voltage output via isolating transformer 52, 
indicated at 98. 

[0029] Third power source input 70 is provided to third 
isolated DC power supply 100. in particular, third isolat- 

5 ed DC power supply 100 Includes an isolating trans- 
former 1 02 coupled to DC output power bus 40 through 
a diode 104. In operation, the third power source input 
70 is provided to isolating transformer 1 02, indicated at 
1 06. Isolating transformer 1 02 can be similar to the iso- 

10 lating transformers 44, 52. Isolating transformer 102 
provides an isolated output signal 1 08 to diode 1 04. The 
output 1 1 0 of diode 1 04 is provided to DC output power 
bus 40. 

[0030] During operation of high availability DC power 
*5 supply 30, one or two of the three power source inputs 
42, 50, 70 may be lost, without interrupting power sup- 
plied via DC output power bus 40. First power source 
input 42, second power source input 50 and third power 
source input 70 are independent power sources and 
may all be referenced to grounds at different potentials. 
The isolated outputs 48, 56, 108 are all summed at DC 
output power bus 40 via the outputs 58, 60, 110 of di- 
odes 36, 60, 104. 

[0031] In Figure 3, an electrical diagram is shown il- 
lustrating one exemplary embodiment of a high availa- 
bility DC power supply 120 in accordance with the 
present invention. The high availability DC power supply 
120 can be similar to high availability DC power supply 
30 previously described herein. 
[0032] The high availability power supply 120 in- 
cludes first isolated DC power supply 122, second iso- 
lated DC power supply 1 24 and third isolated DC power 
supply 126. The outputs of first isolated DC power sup- 
ply 122, second isolated DC power supply 124 and third 
isolated DC power supply 126 are summed at bulk DC 
output power bus 128 through first diode 130, second 
diode 132 and third diode 134, respectively. 
[0033] The high availability DC power supply 120 is 
supplied power via multiple input power sources, indi- 
cated as AC power input 136, AC power input 138 and 
DC power input 1 40. AC power input 1 36 supplies power 
to first isolated DC power supply 122. AC power input 
1 38 supplies power to second isolated DC power supply 
1 24. DC power input 1 40 supplies powerto third isolated 
DC power supply 126. If power is unavailable from any 
two of the power input sources 136, 138, 140, the high 
availability DC power supply 120 remains available to 
provide an uninterrupted supply power at bulk DC output 
power bus 1 28, without it being necessary to switch be- 
tween input power sources. 

[0034] Diodes 1 30, 1 32 and 1 34 function to isolate the 
high availability DC power supply 120 from the input 
power sources 136, 138, 140 which may become una- 
vailable. Diodes 130, 132, 134 operate as one-direction- 
al switching devices, and only allow power flow in a sin- 
gle direction to DC output power bus 128. For example, 
upon loss of first isolated DC power supply 122 power 
will no longer flow to DC output power bus 1 28 via first 
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diode 130. Further, since first diode 130 only allows 
power to flow in a single direction, first diode 130 oper- 
ates to isolate the first isolated DC power supply 122 
from power flowing on the DC output power bus 128. 
First diode 130 does not allow power to flow in an op- 
posite direction, backfeeding the first isolated DC power 
supply 1 22 and avoiding a possibly dangerous condition 
should power be allowed to backfeed with the loss of 
the first power source input 136. Diodes 130, 132, 134 
allow for an immediate transition from multiple power 
sources to one or more less power sources with no delay 
and no other electronics or complex switching and con- 
trol required. 

[0035] In one exemplary embodiment, AC power in- 
put 1 36 is 1 20 volts AC, AC power input 1 38 is 240 volts 
AC, DC power input 1 40 is 48 volts DC and the bulk DC 
output power bus 128 is a 400 volt DC power bus. Input 
and output voltages may vary based on each specific 
application of the present invention. 
[0036] First isolated power supply 124 includes fuse 
146, rectifier 148, capacitor 150, and isolating trans- 
former 1 52. A control power transformer 1 54 provides 
control power to PFC and control circuitry 156. One ex- 
emplary embodiment of PFC and control circuitry is de- 
scribed in detail later in this specification. 
[0037] Power is supplied to first isolated DC power 
supply 1 22 at AC power input 1 36. The first isolated DC 
power supply 122 is current/overload protected via over- 
current protection device fuse 146. The AC power signal 
is converted to a DC power signal by full wave rectifier 
148 and holding capacitor 150. The input power supply 
is referenced to ground Gl. 

[0038] Next, the DC power signal passes through iso- 
lating transformer 152. Isolating transformer 152 in- 
cludes a primary side 158 and a secondary side 160. 
The full wave rectified DC power signal is input to the 
primary side 158. The isolating transformer 152 pro- 
vides an isolated DC output signal at its secondary side 
160. The isolating transformer 152 operates to trans- 
form the voltage to the desired voltage of the bulk DC 
output power bus 128 (e.g., 400 volts) and isolates the 
output signal. The DC output signal on secondary 1 60 
of isolating transformer 152 is rectified by one-way 
switch mechanism or diode 1 30 and filtered by capacitor 
162. 

[0039] Similarly, power is supplied to second isolated 
DC power supply 124 at AC power input 138. The sec- 
ond isolated DC power supply 124 is current/overload 
protected via overcurrent protection device fuse 166. 
The AC power signal is converted to a DC power signal 
by full wave rectifier 1 68 and holding capacitor 1 70. The 
input power supply is referenced to ground G2. 
[0040] Next, the DC power signal passes through iso- 
lating transformer 172. Isolating transformer 172 in- 
cludes a primary side 178 and a secondary side 180. 
The full wave rectified DC power signal is input to the 
primary side 178. The isolating transformer 172 pro- 
vides an isolated DC output signal at its secondary side 



180. The isolating transformer 172 operates to trans- 
form the voltage to the desired voltage of the bulk DC 
output power bus 1 28 (e.g., 400 volts or other appropri- 
ate voltages) and isolates the output signal. The DC out- 
5 put signal on secondary 1 80 of isolating transformer 1 72 
is rectified by one-way switch mechanism or diode 132 
and filtered by capacitor 162. 

[0041] Power is supplied to third isolated DC power 
supply 126 at DC power input 140. The third isolated 
w DC power supply 1 26 is current/overload protected via 
overcurrent protection device fuse 186. A holding/filter- 
ing capacitor 150 operates to filter the DC power input 
1 40. The input power supply is referenced to ground G3. 
[0042] The DC power signal passes through isolating 
15 transformer 192. Isolating transformer 192 includes a 
primary side 198 and a secondary side 199. The DC 
power signal is input to the primary side 198. The iso- 
lating transformer 192 provides an isolated DC output 
signal at its secondary side 200. The isolating transform- 
er 192 operates to transform the voltage to the desired 
voltage of the bulk DC output power bus 128 (e.g., 400 
volts or other appropriate voltages) and isolates the out- 
put signal. The DC output signal on secondary side 1 99 
of isolating transformer 192 is rectified by one-way 
switch mechanism or diode 1 34 and filtered by capacitor 
162. 

[0043] Preferably, the isolating transformers used 
herein are isolating flyback transformers. One suitable 
isolating transformer manufacturer for use in a high 
availability DC power supply in accordance with the 
present invention is available under the tradename 
Switchmode isolating flyback transformers commercial- 
ly available from Collcraft located in Cary, Illinois, U.S. 
A. These isolating flyback transformers have a standard 
ferrite E core, with frequency ranges between 10 kHz - 
250 kHz and higher, and a power range between 1 - 
1 ,000 Watts. Other isolating flyback transformers suita- 
ble for use with the high availability DC power supply in 
accordance with the present invention will become ap- 
parent to those skilled in the art after reading the present 
application. 

[0044] Preferably, the one-way switch mechanisms or 
diodes is a high speed, fast recovery diode. One suitable 
one-way switch mechanism or diode for use in a high 
availability DC power supply in accordance with the 
present invention is available under the tradename Mo- 
torola MUR860 SWITCHMODE Power Rectifier, com- 
mercially available from Motorola, Inc. This diode is an 
ultrafast rectifier, 600 volts, 25-75 nanosecond recovery 
time, having an average forward current of 8 amps. Oth- 
er one-way switch mechanisms or diodes suitable for 
use with the high availability DC powersupply in accord- 
ance with the present invention will become apparent to 
those skilled in the art after reading the present applica- 
tion. 

[0045] A bulk voltage feedback circuit 200 is provided 
to provide a voltage feedback signal from bulk DC output 
power bus 128 to PFC and control circuitry 156, PFC 
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and control circuitry 176 and control circuitry 196. The 
voltage feedback signal is utilized by PFC and control 
circuitry 156, PFC and control circuitry 176 and control 
circuitry 1 96 to monitor and regulate the output voltage 
level on bulk DC output power bus 128. In one aspect, 
the bulk voltage feedback circuit 200 includes a voltage 
divider 202 having first resistor 204 and second resistor 
206, voltage feedback signal 208, reference voltage 
21 0, comparitor2 1 2, and first output 21 4, second output 
216, and third output 218. 

[0046] In operation, voltage feedback signal 208 is 
provided from voltage provider 202 to comparitor circuit 
212. At comparitor circuit 21 2, the voltage feedback sig- 
nal 208 is compared to a reference voltage 21 0 and pro- 
vides a corresponding output signal 214, indicated as 
21 4A, 21 4B, 21 4C. First output signal 21 4A is provided 
to PFC and control 1 56 via optical or magnetic coupling 
device 220. Second output signal 21 4B is provided to 
PFC and control 176 via optical or magnetic coupling 
device 222. Third output signal 21 4C is provided to con- 
trol circuitry 1 96 via optical or magnetic coupling device 
224. 

[0047] PFC and control circuitry 1 56, PFC and control 
circuitry 1 76 and control circuitry 1 96 are powered via 
control power transformers 154, 174 and 194. The con- 
trol power transformers 154, 174, 194 can be separate 
control power transformers or may be auxiliary trans- 
formers tapped off of corresponding isolating flyback 
transformers 152, 172, 192. 

[0048] PFC and control circuitry 156 and PFC and 
control circuitry 1 76 provide for power factor correction 
to AC power input 136 and AC power input 138. PFC 
and control circuitry 156, PFC and control circuitry 176 
and control circuitry 1 96 utilize the voltage feedback cir- 
cuit first output 21 4A, second output 21 4B and third out- 
put 21 4C for voltage regulation , and also provide control 
circuitry for other control characteristics including turn- 
on waveshape and control, and overvoftage protection. 
[0049] One suitable PFC and control circuitry device 
for use in a high availability DC power supply in accord- 
ance with the present invention is available under the 
tradename ON Semiconductor MC34262 Power Factor 
Controller commercially available from ON Semicon- 
ductor. This PFC and control circuitry device includes 
power factor control, zero current detection, transcon- 
ductance error amplifier, internal bandgap reference, 
current sense comparator and totem pole output driver. 
Other PFC and control circuitry devices suitable for use 
with a high availability DC power supply in accordance 
with the present invention will become apparent to those 
skilled in the art after reading the present application. 
[0050] One suitable control circuitry device for use in 
a high availability DC power supply in accordance with 
the present invention is available under the tradename 
Unitrode Products UC3825 commercially available from 
Texas Instruments. This control circuitry device includes 
a wide band error amplifier, trimmed bandgap reference, 
soft start/mar-duty cycle control under voltage lockout 



and totem pole output. Other control circuitry devices 
suitable for use with a high availability DC power supply 
in accordance with the present invention will become 
apparent to those skilled in the art after reading the 
5 present application. 

[0051] Although specific embodiments have been il- 
lustrated and described herein for purposes of descrip- 
tion of the preferred embodiment, it will be appreciated 
by those of ordinary skill in the art that a wide variety of 
10 alternate and/or equivalent implementations calculated 
to achieve the same purposes may be substituted for 
the specific embodiments shown and described without 
departing from the scope of the present invention. 
Those with skill in the chemical, mechanical, electro- 
's mechanical, electrical, and computer arts will readily ap- 
preciate that the present invention may be implemented 
in a very wide variety of embodiments. This application 
is intended to cover any adaptations or variations of the 
preferred embodiments discussed herein. Therefore, it 
20 is manifestly intended that this invention be limited only 
by the claims and the equivalents thereof. 



Claims 

25 

1 . A high availability power supply comprising: 

a first diode having a first diode output; 
a second diode having a second diode output; 
30 a first isolated direct current power supply cou- 

pled to the first diode; 

a second isolated direct current power supply 
coupled to the second diode; and 
an output power bus defined by the first diode 
35 output coupled to the second diode output, 

wherein the output power bus is still available 
to supply power upon the loss of the first isolat- 
ed direct current power supply or the loss of the 
second isolated direct current power supply. 

40 

2. The power supply of claim 1, further wherein the first 
isolated direct current power supply includes a first 
isolating transformer having a first direct current 
power source input; and the second isolated direct 

^5 current power supply includes a second isolating 
transformer having a second direct current power 
source input, wherein the second direct current 
power source input is different from the first direct 
current power source input. 

50 

3. The power supply of claim 2, wherein the first direct 
current power source input includes an alternating 
current power source input coupled to an AC to DC 
converter. 

55 

4. The power supply of claim 1 , wherein the first iso- * 
lated direct current power supply is a voltage regu- 
lated power supply and the second isolated direct 
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current power supply is a voltage regulated power 
supply. 

5. The power supply of claim 1 , further comprising a 
first feedback control loop control to the first isolated 5 
direct current power supply and a second feedback 
control loop coupled to the second isolated direct 
current power supply for maintaining a desired volt- 
age at the output power bus. 

6. A high availability power supply comprising: 

a first diode having a first diode input and a first 
diode output; 

a second diode having a second diode input *5 
and a second diode output; 
a first isolated direct current power supply in- 
cluding a first isolating transformer coupled to 
the first diode input; 

a second isolated direct current power supply 20 
including a second isolating transformer cou- 
pled to the second diode input; and 
an output power bus defined by the first diode 
output coupled to the second diode output, 
wherein the output power bus maintains its 25 
availability to supply power upon the loss of the 
first isolated direct current power supply or the 
loss of the second isolated direct current power 
supply. 

30 

7. The power supply of claim 6, further comprising a 
voltage regulation control system coupled to the 
first Isolated direct current power supply. 

8. The power supply of claim 7, further comprising a 35 
first feedback control loop coupled to the voltage 
regulation control system. 

9. The power supply of claim 6, wherein the first iso- 
lated direct current power supply is coup led to a first *o 
input power source referenced to a first ground, and 
wherein the second isolated direct current power 
supply is coupled to a second input power source 
referenced to a second ground, wherein the first 
ground is different from the second ground. 

10. The power supply of claim 9, wherein the first input 
power source is an AC power source having a first 
phase, and the second input power source is an AC 
power source having a second phase different from 50 
the first phase. 
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